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(54) MONITORING METHOD OF ELECTROLYTE RETAINING AMOUNT OF FUEL CELL 

(57)Abstract: 

PURPOSE: To monitor electrolyte retaining amount in a matrix layer by 
electrically separating a part of either layer of electrode layers between 
which a matrix layer is placed from the main layer, and measuring 
voltage of a partial cell containing the separated electrode layer. 
CONSTITUTION: A matrix layer 1 retaining electrolyte is arranged 
between electrode layers 2 and 3 to which reaction gases are supplied 
to generate power to form a fuel cell. A part 13 of the electrode layer 3 
is electrically separated from remaining layer 3a. A switch 21 is 
connected between the remaining part 3a and the separated part 13. A 
partial cell is formed by the separated part 13 and the electrode layer 2, 
and voltage of the partial cell 10 is measured with a volt meter 30. From 
the voltage value measured with the switch 21 opened, electrolyte 
retaining amount in the matrix layer 1 can easily estimated. Therefore, 
electrolyte is preperly supplied. 
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Specification 
1. Title of Invention 

MONITORING METHOD OF ELECTROLYTE RETAINING AMOUNT OF FUEL 

BATTERY 

2. Scope of Claim 

Claim 1. A monitoring method of an electrolyte retaining amount of a fuel battery, for 
monitoring an amount of the electrolyte retained within a matrix layer retaining the 
electrolyte in the fuel battery in which electrode layers being in contact with both 
surfaces of the matrix layer so as to be supplied a reaction gas, thereby serving a power 
generating operation, characterized in that one part within at least one electrode 
surface of said both electrode layers gripping the matrix layer therebetween is 
constructed so as to be electrically separated from the residual parts within said 
electrode surface, the battery is always operated in a state in which said both parts are 
connected to each other by an opening and closing means capable of connecting and 
disconnecting said separate portion and the residual portions with respect to each other, 
and a battery electric voltage of a partial battery including the separate portion is 
measured in a state of separating both of the parts from each other, whereby an 
amount of the electrolyte within the matrix layer is estimated on the basis of said 
measured electric voltage value. 
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k 9 y ^ * ■ » # K ft <o n * m » © »-y* > - > 

Iiic<o v h i; * * a ft ft © £ ?L ft * 3fe A C 
KlfctJ:4cUt*»4*iT^». ^ h 'J * 

«ft»T*^Tv «-,Tftfc©ft|S«ftTtt^ h 

y 7MiAcft^MitMf tfc n 6 © ft ft 
ft © v h 9 V ; i a ft c HI T * ft* c *> ft en L x * 

9s C <Z)ftffi«fft <bftftft L tttt 

ft L X « * ± UX©««#**fcttKfli 

v h 7 % y*Aftl*COJt4a«aiA4ta£C.* 

ftneftw«*«* u t * x nm m v: -r * « 

ttta-SCRKJS^XtS^ C # ft U X *? < ft ft 

**B**>ftfeTn*. 5fl;#A*^ 
-#*»att©ft«**5«&fctfxi,*.,x** 



&1W 60-236464 (2) 
▼ ?*xftrtG:ftfc*nx» ft ft * * a * 

#aftft*&b*C£Jcfctt9*tattb'©?. c 
© > 9 ^U©WRJB<r«o^«»*tt, ft 

ft ©Wft * * i-e *, 

S»Xftft*«teX**, 
± i %T . ft«ftrtTttft3fifl>ft»{b^ReC 

t*«C^CJ:,tl»««n4. C©ft«C,fc»>* 

• .i » 

* #tf ftft ft ft tt S « ft Aq L X * © * * X tt 
ft ft flr ffl fiitti t ^ttffttl A, Z A, ft K 

Tl**&&ICtt«©T* 

L * 4* # S « * * > *c ft ft S*x 

* n • c © . £ jK * * utttin-cffit $ n 

* #> tt # # K , <ftt^>*E*<t<Dft:4*<Z>ft*<ft4ift 

£ ©ftttft rOT? tit* A *ftftfft*<ftft 



* *3 . *«©jHEI*W*C^ H y ? * ft F* C ft 

tDft»*nx^fcftftft©ft##***>fc*i^t, 
^ftftft^^fyy^xfticftttL/x^atf. m 

ftttiEftfcttttfcftft*-*. 

— ^fir - ««ftrtxttftft«£Kj&*r***## 
*-*ttftT»*TiEft*ft «.* # *« « * *i * 9 x 

^ft©»a<«ftT**<tft#«#ft 

ftft*ft*Cftfflt,XXfc#X*ifi**ttlUX^* 

4> fc*>ls©a«tfft ft ft r^afteft* 

«4t*<C.i;^»llU^. t> ti * A, . ft ft 

£ *CJfc«ftft**C«iftft>frfilttLTfT< f* 
ft # * »> . £©*9*Tttft»ftd:&eftS3JttJ8* 

c nx ttftjpft ©fllftft** * a * 
«ftft»«fc<t, X«l*^#««**Cft Aft © 



n*ft*ft**»ftLxiEL^ 

ft b X* * * ±;ttft*©ft*Mift*ftf* LS^f 

Kt»«t4fci!iC*^cSH4»JB x * k jfts 

* *> 6 „ * ic a f y ^^^ft^aftfttfertt© 

W»t:#atAfr»c. «WRft*«&x**ft 

W * * ft tt < s. t > y v^xftrtcftJWft^ft 
iEftfli»«4ix^**ir-i^. *fc*ft»*v^ 

ftlftrnar^^^iv^iBiA^^w^^rttiDBBft^ 
ftftdftxfr'*. 

?&xn£<Z>«ft*>fttt«tft<Z>7 ^ g ^ ^ A ft ft 
««ft*nx^*^ftftO«*ES(<X, 9Qtt 

^ftcftftft^ftftcftftxfte^^crACA 

IC«k«). ft»ftft<Z>ft4&ftft<Dftft^a«E«ftft 
Oftftt:ftr*Ci*BWt-r*. 

*»«*ftC Afltfv c 0) s ft 11 > W ft Ifl ft CO 

&ft<z>ftttftttK:*t>x, v ^y 

W ft ft M a> > « < t*. — *<z>ft»Wrto-©^* 
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ftft«wrt©Hsfcft#**««*rc*«i* x fit ft 
*««*«»* ftftaeL* w»»*fmc»^ 

*«J£l,Ttt»E«EEtt*€>-r h tf ? ? A m ft <D 
ft*H*, 

ft 1 ft * ft 2 EttiE*5Bffl<0»JSJi<OJi 
a * ^ T 6 © T? . ft 1 BCtt 1 flO*ttt<D^ h 

■j v * * a i n«n £ * n. 

£ClC^X0ftlftt£7 f >J v^Aft«*fr£l*T 

ft T * * H T H * . ft 19 ft ft ft * . 3 © - * 0 H 
TttJt#©ftte**ftftft3©ft«Wi*r«>-«tt^ 

* ft ft # 13 <fc UTB-?ttat>-c*$*ife*0r£&S 

* * ii * n * . »2iawcttc0*i«di3*«i 
toattifcttftoft ih©x - x^ftftm^** 



8 ■ i tffiiasatJDBBBf Si ITO'^^ * *21 

± w # * ft a » ft t & * ft « * * c a* $ 

HIS 6ttT^6*«» -?h';y**ftlA<Dftffft 
© ft * ft JfcV * fc » C „ *fftft*13<Dft H=*«£ 
r*<kftCtt1B5*a><fc-5CHB**lT. ft # ft ft # 

ft * n * ft» ft ftioo « jc v^«£«ef ftaoc 

J;,T«« ft** t©#«ftftftft*13 

^ttetift^^itit, aw^^ftttftf©*- 

t>9C7M/»^xllt4^t(jJ;<, c fl> ft 
^ttftfrftfttt^fV r ' * ft £ ft ^ t i; „ * X 

»*ftt/:i^©«ttft©rt©~:#£T#fci*n«> 

Ir^tffrftt&iUT ft ft S tl 4 i i C tt A ♦ 

«i©ft*ftft©ftftftffi©WJtic«>;»>-v * v 

y * Xft 1 F*l©ft»*<3ft*ftj£Tfi ***** 

s h * j: if ft 4 b * «. ft 3 

b©^ 5 7 oft ft aftft cd a tea a ft ai t -c* $ . 

H E3J W © ft ft kt ft ft ft BE v * , n W TO © ft ft ft 



ft«W©EJ&**©ft*i»ci©tt*#tt*ft*;iwL 

TV*** HHta)<&2*(03er--/<Z)rtV«l4ft 
ft©W»ftttrtt*>**ftftft*tt** «*:*©« ft 
©fttt;**. vittftfft^ffift * ft ft k * « -± & © 

ftft»mAftE**^T^*< wftffiit» 

«. W ft H * fc> * * i -5 K . ft ft J*ft ft tOT ft 

temttSjtfcfteiftM^&ft-r* t i <> cftft » 

© ft * r> HT ft * ft nft G # ft 80 T & ± . Z*l 
C T <t < eiB»ftffi^ffTr*«ft'*<W€>*' 

C E3 » & n * • £©Kftc*^Tttft*1tlK«W 
ft#«ftcftft**tfc<D-r. W*fc*>**J;*K 
ft <t » Q . ftfeftfiEV£tftftftd>«ftc.fc9ft 

©ftftft©«fl>C»^<ftTtttt««*T*.*T. 
fti*©«*ttl&©«£E«£«:tt»#«ft*ftftft 
ttftKUfc£*©Mftft£E* ft £**©*<«** 

©»©SJ£c:*rWTfe*£v>;t*. tt*. ft « © 

ftftftEEVoOftttaisHflftft*! tflC *^T*-k^ 



* * * 1 *JKhT**. ftftftftftttSItl©* 
# * F "C * & * & . Wft©ft0.3 * /!/ 

h<D«*jEfteM£r*JL-Ctf>Bfttttt». 

— 3BT ^ ft4Htt«tt«fc©#»fttt*ftt«#X 
ft ft ft > ft. ft * X ft ft ft <t * # ft UTMKLfcB 
**»*4>©T. ftftttftfe ©ft«i*fi*ft«© 
#<4W«*fc»J<z>«tt«ft*T?4>»). ft ft i* ft tt 

ft©«{ftB*feftft If © 8«#A|»|Olttt 

*» iLT*lT*»|, * - r Batt ft ft # X ft ft 
ft©«tt*. * - rHfttftW*-* ftftft ©ft tt* 

*LtM. coD^6^^4<k .S-fc ft ft # * ft 

*«©*&© **<««^^ftftft©^a^ifc-<T 
< . ^ < «ftft«ii©*ftftE©ft*^ftft 

Jlf3lIi|C*l^'TlU'. C<D<fc**ftB9*>& 
ftftft<Dft0«^Klft^ < ftftftffO^Tftfil^K 

Aftft. ftV«f**auTttft#Aftttft«©*a 

ft*ftT^^H-e**>. *-,T*ftft^rttK:*^^ 
t # ft ft * is* n it a % ft mm s wicttttto 
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ff*attttJl2 v 3 c R » tW* BE 85 3E ffl © * 
< v'f-21, 22* ft »2*I 

h if v * ^ ■ 1 K 4> # V * > 1*« R 4 ^ © * 
»«#tt©itfc«Ja*«*cLA: 4> © T & . 

t«*©*ttffU 
JKT*»***CT*B*#H U * # e » t> < » 

« ©*#ffi#ttSHT. * 6 B9C 

inT^$nt^». c © « k * it * » a - 

3e*« *. fc »*tt©*tta«S*<k . 0Ttt*©T 

c w is i> t Qfti © »-0**is** it # * nm-m 

«d©(t€>nfc«>©T**. tfJ ft © * 0r 3b tt . ft 
■»T««*«3dtett*3c©«3rfc:-3HT|fttf& 



60-236464 (4) 

fe. *»«*13©^*© Uj«513f ©*tt. a*& 
*M«©*w©iij«3f©«fc*#K:fc o t: * 0 . J* 
6 Re J; ^Kttix & ft«a-*fcioc*tt 

4«13c © (ft* ®# © *3e© t tt « 

9 C £ J; ) ££ft£*tTt**. 

© IB a « * * e a c a, c © « m 
^^m««»©tt**c*«>T^©^ > | j 

* v> m n * * 2 t^**n-r^o > 

0fHt«w«2. a * -hT* &**#»*«■© ? 

fttt. ^5«©J:^eHw©**tt©ir3Srflri2:* 

M* ** * . «*lX2*Att|fc«* *©«©***© 
ff V fr h f»3«, 13«C SI ft * ft . ««a6«3d»13d© 



l*ltt*a*l,Tltfii**« © »tt * Sc, 13c*C * f 

*. H «<c *S*4 * * F tt* ■ flc © B © £ *r © * BJ 

a40*<«««*S3d©*#ttftlO<b 1* E ** « © H © 
t^K^jnT*9, B*©«k^^««3flfcR«' 
& ft EIIR <k LT**4nfct»f *« 94lCt 
ft©«ffl**c©*i**»i*$4ltcBfln'r*W« 
**»*42**UX*Wlt*&A?****<:* 
^T^4. C©«J**W**>4ltt*©K©iSilJL 
44**LT-5r h 'J y^^l 1 ClILT*^ » 

»»4aK:ftA**ite«Wiri*c© 

amiL44*M»jaiLT#att©^Hy * * * « 

fc ttt s © * 'J 

*<«»H©^J£**U^f< - «*©.* * C* 
#»atfCi:C-fc»>tt»*©^fi*^»^*ffl^* 



* * ffli # 13© « a - © * a * t: a . &mm 

11^1 5Ht:^L,fc^Hlffl^l3©H^©K^ji* 

« a * » *» a «t cttF«fflia^ffl^3«i©m 

©**-** ^,*«tt©iV - FT!A<> *4>^l*tfT 
tt © a » » .* W » U T 4> * • *fc-t©J^EBi<3L 
«tt©*/<u-^IR4 CftMUa^f ^3i£t 
%mtAZ *> . 4 J:BBK:»tt«14*IlV^^ 

c*/f u-^iitilt*. & c©0l© 
^ ^ K:»^«ttl0*Ut«i©W»«^R^&*^K: 
tt. H«SBU3d W © ^ © iS* © 

k * * * c * ©J* »»**a*»i3h 

T»*f*©*<<k^. 

^a-esietbt^i^c « ^ » 3d * & © »j T k 

W»CT3!r©*^^-^«t*^^9l IB ^ . C *i 
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6 © 'J - K31-~33ttEJ^**L '^^^ tt'fc * Ji * 

m m c * '« it & *i « - * - * r m * * * f* c * 
cirai^Tmft^c «. » man. t* tt a * 

C * T DH n X 4 v * 21* 9 - K 31. 32H *C » tt 

v - K3i. asm ©tt% ft be v *we # n a . 
* *j > h $ a c 3K -r a -5 c * 9 a rs*. isd© * 

ft©«m±fc*ffl»©ctt f - a- * 3 f .I3i*<« 
**iTKJ&tfx©ttft«W^©* * jfc S n. 
R » C v h y , ^ ^1 l onaiBc^^ v * xib 

-*<*a©8Httttc*»**» ©««©»«* 

BacOflTttVII2, 3 ©#B» 
#12, l3tt««#-*. tt ft # x jR # © « it S V 
*ltl»T, * 41* 4l«4fc0» * fcfc#»)B LI. 11* 

tt* DWffiKS^CittSf 4#ft(D»4i 1 4b* « 

a. t » 9 * »«*^Pi»it#xAttt*nfn, 



C CD 1114a. 4b* & ! 

»'l2*J:ZFK4fc*r .8 £*©#tttt#13c 

tt'li W©#»*5#12. 13K*'<f- 
9 4 f.jbr & tttt »4& 14C J: -,T«fittc:»»*n-c 

* b . * 6 c tt * © mm eifls t *r tvx tt c © » it 

au«b^'*»^12r 13 © ROC ttt&tt © 9 - r 31. 
34*:fr|? *nTt>T#««#l2, 13©tttt*ttft 

© « « ~ m ffl * n t ^ « . . •« « ji 2 . 3 © a * « 

ft c # M l> T V\ * * * ft © 
.*/*f-*4*6«iB:Cft*. «>T* H * © «fc * C 
»*«^12. 13©±TOtAU-^ 4, 4 ©tt '» 
fliCWitfiTiAShfc V — K 32. 33*&tf& 
H * . HHf fti LTO A ^ v * 21. 22tt * * <? 

n:h6(&'j - rai, 32**^33, 34H*tttt© 
»«»cttjfli»«t^* ttH¥»«j»*©R« 

,©fc»©«3£^cttiH*o*^&w*nx. y - 

F31, 34M© ttflE*'»#ttftlO©tt*ttBE V * t, 
T * J£ S H. * . ft * . i © * * © « ft V 2 . 3 tt 

h V * 9 a M 1 i^*>cfflt»W*^ii©i/-^ 



C 1»i*©#«*lH>C©*{fc#© 

+ c*9aA,-e4t<e*t*t«. ^ * w 11 

•»*»»*© * - r- -c * < . PltttlA 

© » * jr * m t «r is © f - \« ib© a mm « * 

•?&t?£±*Ts*. 
as 8 Httn»«%©«snaD w c ~ v ^ ^ ^ m 

■CjSSn^^lBISD**©^*^*^^^-*^^© 
IS * * 01 JkV *t>©T. «»9Tlil*^44<tR^# 

(»)©«T!»4iBj»«©«»Ki«»^*e$n/i:«ai 
w © * a £ a r» « c * * « »io*ae * n . «© 

* © »13c tta^«©j||3e^<i8lXC.LXKtt&n 
TV>*. H B « © ffl T tt j& 44. 44*tt 

SS^©Mftll©m«C 2 j»»fRlt^TM4(Z) 

$ftTl*4. eBfr)©WTtttt«V«lftA44d<tt 

iottcn*>^»4,»nfe«ft»©«i©ppi©icKK 
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*»9ijttfl)«»K»n©ttiitt ft n ja .» 

* * a |H 9 Bfl'tAi *itfe»i, c H tt HI 2 B9 M , (p) 
©*^«i*io©Ke« 43 *#J&^ .* ©TT* * • C 
©H-c tts tvc at w $ a* loo, 101. 

102 t^nrp^ C©f*f©*«»100 4C»» 

v V^i., 22 tt ffj i£ © ^ £ tc « ft © a e * tt * .1* m 
i $ n * © t- ai ^ ttft iQ h m tt * 100 ©-«.,& l 

T a tt frffl * » A, T * 9 . inti^tlft^Utt 

loo? x« w ©tt*it©«»ttia*j|itt 

100. 101 , 102 rtC^^i^HtittWC tt*v*l ( * 4 

nsBBttcs^^ttt^ « .» tt a©JHs*fltih-<- 

* ^ » tt * «: X y ^ 21. 22* n v» x 
mm<p V - K 31. 3 4|Bf©tt»tt*felO©ttfett£ V 
*«fftt35C,k,.T«£t4Cit!J;^. C©tt 

tt BE i U T tt . Cli£©J:^iCl»»tt£EVo. T« 
^ ^ »4>tt ft 10C «4CttEEIt3S*!«ttL,fe«en? 

©ttfiEv. ^wjit'r*©*^ b »j T^iAo.t 

M » © * » # Jttl *« «t C 933 * Jz T *T « T * * • L. 



* »> . c.©w^ematt»***$ftv*ia«i*L 

* & * - «ttftrt©8&fe»©#ffc*^btt ftV 

*< £ b * a h h * 4 © t . Bl t tt 0 ynr 

W * tf 0 . 9 UTCffSJLT*< t t^T« 

- K©ISMftttK:«*T. a5fflEJK36**^^li» 

ftiffl(z>«is^iQi(A««^^t^ t>9 , awe 

-» t i* n n * be o «js<fc»)**rf9±**£*a< 
**« 

* « © * * k ft A ft EE tt ft X © N Ik T * 9 - ft 



8M 60-236464(6) 
h * ft © « « « ft © « ft"* 1 * w » » * . 

i/ % *»'L'i x m to * m » * te"*Ht r * i£ ft « « « r 

mn * *i * * * * & & a ¥ a * t> n fit ft « 

8«Tk»'*c^,.tft0 a c & a:ttgtt*<t£^^ 

gg » u * © -c . « ffi «ftaac^wHo**ft 
a<£TiH£fejBc:*4©-c. asfflM* ©«#* 
ft © tt ft © -ft ft H k ftfcs.coi'i 

* a a j> m © * ^ » w e « © » ft * ie 

* at * K « l ^ti^^ctt^ « » < tt © » ft » 
&»o$Bt ieitiKi x«r« i * * -e a 

W Jh © * -5 ci,T#€>*t.fcftfcftff©8?5£«. 
*4c. tt 4 £ c * »> <e©»ft«E**.fc»IEfc© 
Wfcfttt^ «& *.*«tfcftffi©TWft 



© # £ *> *J i « « s * . 

[»*©»*j 

a *o * * a « » » » & *< # 3F * * © * 

* fc k> x ^ h '/ 7 * * » m *ttrt©*JK«© 

U<«tt1-46©T?*&« *»«®:OBftJ:4 
< K * « * At* * E«i*©*je©fc«>K:fttt©iI 

T % c *lk J; o T«f¥*»©«t£«* -h* *©« 
4»^*ffatt, W ifi © £ -5 CC U S 9 K « © n m V 

h Hit & i © w « k *? ^ r ft ^ * *i nc ft c s * a 

R t i ^ <!: ^ T ft , fr-?*<DB8 4ftf CigAC 

^ & ^ & . y v^^.«i%©«w»©^ 



T tt * E « # *» C ft A L, «: Ir* A T * ^ T . C 

n ic «fc ^> a ©«#*»a>tt«-t>fi« <: a a c 
j^-e»*#«a:*fi**<»*t t ^ -c ft * W 
* » 6 n * . tti3. *&B2r&©RStt. 9 © 
Cffi«P!U^c*;-)cm W. ft ©M^W*t*^Ufc». 

9 xjgrt**ft«*<tt^^x«fi«cainT^© 

**aft©ft*****tt«fc*r*«©**»» 
tcm*«H*c^r«i<fc^^««JB^a^T:*©«* 

«^^©«A*akft«"*f LT«n**ftar* a »j 

4> ft R _b © II ftK S&«V^«rft«J;»)«ftfc^«i^ 

*c&*<*ft. *^T*©«kaj^»*<*^«^^ 

4. BMSfiJIftftVi 
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<d t> «> -e * »> , »iHtt*ftHaf*an9**r 
***>a**ft*©t**nfc*« ft * © w » <o 
« H . *2Btt#fr*ft©:ST © m *' * * * * 

»<kO»^SC/fc**r 9JE » II l& * © ^ S ? B » 

94Btt»b<sc3 an <& * * <d a a * * * * * 

iKfl!*AtiI * © ********** ^ 7 7 

* ft # « ft <& ft Jft * w * 4> © T? . fc*15Eftt*tt 
l»f »6lBtt#*«s©«»n»HT 

ftJft©«tf*ftC«fflb;fc*»i«K: \f * » * 

mom&**i-*ui*owm(D * m m a > m e h 

1 » ^ h 'J ? ? * ft . 2 : 



»Bfi360-23fi464(7) 

3 * m(t*r *nmm ^ : a # # # . ♦ » 

- * * 10 t . lit 

* * 12, 13:^»65*.2QtWW 
¥ * SI. 22t HR^Bi Lt(&^^ 30 s 

* ft* JEJV 31 * ft UtOft 
JEtt« ( 4t I ft»*»»*BU UtftffttOftftjOU 
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